This paper examines labor supply in Tunisia in relation to key demographic characteristics such as age, sex, educational attainment, and residence. It also reviews unemployment in Tunisia over time and examines its demographic and educational patterns. The analysis is primarily based on data from the first wave of the Tunisia Labor Market Panel Survey carried out in 2014 (TLMPS 2014), but also uses data from the Tunisian National Survey of Population and Employment (ENPE) and other sources to examine the evolution of labor supply and unemployment over time. We identify important developments in the labor market relating to the youth bulge and the explosive growth of educational attainment in Tunisia in recent years.
Introduction
Despite being at the later stages of its demographic transition where population growth is slowing substantially and where the growth of the youth population, which constitutes the majority of new entrants to the labor market, is in fact declining, Tunisia continues to experience strong supply pressures in its labor market. These pressures emanate primarily from the substantial shifts in the composition of labor supply that Tunisia has experienced in recent years, shifts that have generated substantial challenges for labor market insertion. The compositional shifts consist of dramatic increases in educational attainment, and particularly in the growth of higher education graduates in recent years. Among 146 countries for which data are available, Tunisia ranked 10 th in the absolute increase in the mean years of schooling of its population from 1990 to 2010 (Barro & Lee, 2013) . Further, we show the number of university graduates from public institutions alone has grown at a rate of 12 percent per annum from 1994 to 2004, a rate that is five times higher than the rate of growth of the working age population. While the growth of university graduates has continued apace until 2010, the trend has reversed since then, with the number declining by an average of 7.8 percent per annum from 2010 to 2015.
The rapid expansion of education in Tunisia was accompanied by a complete closing, if not reversal, of the gender gap in educational attainment and the spread of educational opportunities to all parts of the country. The labor market insertion problems posed by this rapid expansion of education are therefore most severe for women, and in particular young women in lagging inland regions and in rural areas. Young women in Tunisia are much more geographically constrained than young men and are simply not able to move as easily to where the economic opportunities are. Educated young women are therefore more likely to be "trapped" by the opportunities available in their local labor markets, which may not correspond to their educational qualifications. These challenges can be seen in the very high unemployment rates experienced by educated young women in rural areas and inland regions. Educated young men have also experienced serious labor market insertion challenges in recent years. Unemployment rates are higher among university graduates than among any other educational category, and more so in rural areas than in urban areas.
Besides the slowing of the growth of the working age population, the contraction of the youth population, and the dramatic shift in the educational composition of new labor market entrants, there have not been major changes in labor force participation rates among either men or women in Tunisia in recent years. Participation rates have been rising very slowly for both sexes. The fact that they have not risen faster for women is somewhat surprising given the strong gradient that exists for women between participation and educational attainment and the rapid growth of educational attainment among Tunisian women.
The labor market insertion problems of youth and the high unemployment rates that result from them have been a persistent feature of the Tunisian labor market for some time, but the problem became much more acute with the economic crisis brought about by the Tunisian revolution of January 2011. While unemployment rates have declined steadily since late 2011, they are still higher than they were in mid-2010 and very high by international standards. Tunisia's overall unemployment rate ranks as the 30 th highest in the world and its youth unemployment rate is the 25 th highest (World Bank, 2016) . If one further considers the large spatial differences in unemployment in Tunisia, the gravity of the unemployment problem in some of the inland regions becomes quite apparent.
In what follows, we examine the growth and changing age composition of the working age population (Section 1.2), its changing educational composition (Section 1.3), the trends and patterns of labor force participation (Section 1.4), the trends and patterns of the share of the Comparing the structure of the population in urban and rural areas over time, we note that the age structures were fairly similar in 1994, although the proportion of individuals in the age group 25-34 was higher in urban areas, probably due to age-selective migration (Figure 2 ). By 2004, Tunisia was at the peak of its youth bulge phenomenon, with a pronounced mode of the distribution centered on the 15-19 and 20-24 cohorts in both urban and rural areas. By 2014, the population distribution had become distinctly bimodal in urban areas, with one mode at the ages of 30-34 and an emerging "echo" at the ages of 0-4. In rural areas, there was a less pronounced bimodal pattern, with a less pronounced trough among those 5-9 to 15-19, indicating less rapid fertility declines there compared to urban areas. Table 1 shows the distribution of the population by region and by residence in 2014. The table shows the concentration of the population in the three main relatively developed coastal regions of the country, which are Greater Tunis, the North East and the Central East. Indeed, nearly 62 percent of the national population and 71 percent of the urban population lives in these three regions. Besides the nearly one-third of the urban population that is located in Greater Tunis, the Central East region, which contains Sfax and Sousse, the second and third largest cities in the country, makes up another quarter of the urban population. The regions with the largest share of the rural population are the Central West and North West regions, which are worse off economically (World Bank, 2014) .
The evolution of labor supply in Tunisia can be more directly ascertained from the growth of the working age population (15-64), the youth population (15-24), and the young adult population (25-29), relative to the total population. These growth rates across the three censuses of 1994, 2004 and 2014 are shown in Table 2 . The total population grew at the relatively modest rate of 1.2 percent per annum (p.a.) from 1994 to 2004, and this growth decelerated further to 1.0 percent p.a. from 2004 to 2014. This overall population growth rate masks some distinct differences by residence and by age group. We first note that due to rural-urban migration, the growth rate of the urban population was much more rapid than that of the rural population in both time periods. The rural population hardly grew at all, at a rate of 0.2 to 0.1 percent p.a. in both time periods, relative to 1.8 and 1.5 percent p.a. in urban areas in 1994-2004 and 2004-2014 , respectively. The differences in population growth by sex are not large, except for the fact that the female population was growing slightly faster than the male population, possibly due to the sex selectivity of international migration from Tunisia.
The working age population (15-64) grew more rapidly than the overall population, but its growth rate decelerated even more in the past decade. As shown in Table 2 , the working age population was growing at nearly twice the rate of the overall population (2.3 percent p.a.) in the 1994-2004 decade, but its growth decelerated to 1.3 percent p.a. in the 2004-2014 decade. While the rate of growth of the urban working age population is more than twice as high as that of the rural one, the growth of the rural working age population was much more rapid than the growth of the overall population in rural areas.
The demographic transition Tunisia has undergone, and its accompanying fertility decline, is reflected in the growth (or lack thereof) of the child (0-14) population. Over the past twenty years, the child population in Tunisia has actually contracted by 1.4 percent p.a. in 1994-2004 and by 0.1 percent p.a. in [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] . The deceleration in the decline is indicative of the population "echo" that was apparent in Figure 1 . The large young adult cohorts that are now in their prime childbearing years will contribute to an increasing birth rate even if fertility rates continue to decline. A similar trend has been observed in Egypt, but there the "echo" was amplified by rising fertility rates (See .
Perhaps the most important demographic development in Tunisia in relation to the growth of labor supply is the reversal that was experienced in the growth of the youth population (15-24). While this age group was growing at 1.6 percent p.a. in [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] , it contracted at a similar rate in 2004-2014. This development portends a substantial reduction of labor supply pressures on the Tunisian labor market in the near future; a reprieve that will only last for one or two decades until the "echo" generation comes of age. In contrast, the young adult cohort (25-29) continued to grow in the 2004-2014 period, although it too has experienced a deceleration in its growth compared to the previous decade. The continued growth of the youth and young adult population in the 1994-2004 period, coupled with the rapid changes in the educational composition of new entrants, which we will review below, contributed to the labor supply pressures felt over the past two decades and the growing youth unemployment problem. However, more recent demographic trends show that these pressures are subsiding even though compositional changes continue to pose challenges with regard to the potential mismatch between labor supply and demand.
A comparison between trends in urban and rural areas shows that the deceleration in the youth and young adult populations is even more pronounced in rural areas. In fact, both age groups have experienced a decline in their numbers in rural areas in the previous decade. An emerging and somewhat surprising trend is that this rural contraction is more pronounced among female young adults than among male young adults, suggesting that rural-urban migration is becoming more selective of young females in Tunisia. Another reason for this trend, identified through further exploration of the data, is that young males who are from rural areas are more likely to directly migrate abroad, whereas young females from rural areas are more likely to be migrating within Tunisia. A recent increase in demand for female labor in manufacturing firms, which are in urban areas, may help explain this trend (Lamine, 2008) .
The Educational Composition of the Working Age Population
We begin by discussing the educational composition of the working age population as ascertained by the TLMPS 2014 2 and then move to a discussion of its evolution over time. We first note from Figure 3 that illiteracy continues to be prevalent among individuals of working age in Tunisia despite the vast improvement in educational attainment observed in recent years. As shown in Figure 3 , the overall illiteracy rate is 19 percent, but it is more than twice as high among women than among men (27 percent for women vs. 12 percent for men). Illiteracy is also much higher in rural areas than in urban areas (33 percent vs. 13 percent), and is particularly high among rural women, where nearly half of the female population is illiterate (45 percent). These figures are indicative of how recently it is that education became widely available and universally accessible in Tunisia. There is still a large backlog of individuals who are too old to have benefited from the substantial expansion in access, highlighting the need for more adult literacy programs to close the generational gap in literacy. However, they may also point to a possible continuing problem with dropout from primary schools for children in rural areas (Krishnan, Ibarra, Narayan, Tiwari, & Vishwanath, 2016) .
Those who manage to acquire a sufficient level of education to become literate but not to complete a primary certificate (which requires six years of schooling) constitute an appreciable proportion of the working age population, about 15 percent nationally, with no measurable differences between urban and rural areas (Figure 3 ). The preparatory (lower secondary) level requires three years beyond the primary level. For individuals born after 1985, basic schooling constitutes primary and preparatory, a total of nine years of schooling, which are now mandatory, at least in theory. Primary is now the most prevalent educational attainment in Tunisia, with 20 percent of the working age population being at this level in 2014. Preparatory is also a common level, 16 percent nationally. The proportion with primary or preparatory is higher for men than for women (for example, 24 percent primary for working age men vs. 17 percent primary for working age women). Primary is more common in rural areas (23 percent) than urban areas (19 percent), due to the higher share of working age individuals in urban areas who attained levels beyond the primary level.
Secondary attainment refers to upper secondary, which is four years in Tunisia and could be either general or technical. The technical degrees, obtained from vocational schools, include a variety of qualifications, such as BTP, CAP, and BTS.
3 The secondary level of attainment was achieved by 15 percent of the working age population, with a three percentage point difference in favor of males and an eight percentage point difference in favor of urban areas. In Tunisia, university short cycle is 2-3 years, and the university long cycle and above level corresponds to the university studies that are 4+ years and a variety of post-graduate degrees.
As shown in Figure 3 , about 6 percent of the working age population reached the short cycle level and 8 percent reached the university long cycle and above level. There are only minor differences by sex in the proportion with that level of attainment, but the proportion of short cycle in urban areas is more than twice what it is in rural areas, and the proportion of long cycle and above is three times higher. As we will see in Figue 1.3, it is the explosive increase in those acquiring these two levels of higher education that is one of the most important developments in the evolution of labor supply in Tunisia.
Although starting from a low base, educational attainment has been increasing very rapidly in Tunisia in recent years. According to the most recent version of the Barro-Lee Educational Attainment in the World data set, Tunisia ranked 10 th among the 146 countries included in the data set in terms of the absolute increase in the mean years of schooling from 1990 to 2010 (Barro & Lee, 2013) . The mean years of schooling in Tunisia increased by 3.6 years over that period, from 3.3 to 6.9 years, a rate of increase of 3.7 percent p.a. This rate of increase is about twice as high as the world average rate of 2.0 percent p.a. 5 As shown in Figure 4 , this very rapid increase in the mean years of schooling was accompanied by a complete closing of the gender gap in education. For those born in 1950, the gender gap was more than three years of schooling in favor of men. By the 1985 birth year, the gap had completely closed. In fact, for the cohorts born after 1985, the gender gap appears to have reversed in favor of women.
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Another way to examine the increase in educational attainment is to observe the proportion of the working age population reaching a particular level of attainment by year of birth.
7 As shown in Figure 5 , the proportion of illiterates dropped sharply from over 50 percent for those born in 1950 to less than 10 percent for those born in the 1980s. At the opposite end of the educational spectrum, the proportion of long-cycle and above graduates grew from less than 5 percent of those born in the 1950s to over 20 percent of those born in the second half of the 1980s. The proportion of those with the short cycle university degrees also increased rapidly from 1-2 percent to more than 10 percent over the same birth cohorts.
The rapid increase in educational attainment began when those born in the 1950s through 1970s began obtaining primary and preparatory degrees at an accelerating rate. This development is associated with the most rapid decline in the proportion of illiterates in the population. The proportion of university graduates (short and long cycles) in the working age population did not start growing rapidly until the cohorts born in the late 1970s. There was a further acceleration in the proportion of individuals with university education for the cohorts born in the second half of the 1980s. By then, nearly one-third of individuals were receiving some kind of post-secondary education.
The growth in the number of university graduates in the 1990s and 2000s is perhaps the most important development in the labor supply outlook in recent years. As shown in Figure 6 , the number of graduates per year increased more than seven-fold from 5,552 in 1990 to 40,300 in 2004, a staggering annual growth rate of 14.2 percent p.a. Over the period 1994 to 2004, the annual growth rate was over 12 percent p.a. in comparison to a growth rate of the working age population of 2.3 percent p.a. during that period. The growth in the number of graduates continued at this torrid pace until 2006, after which it slowed temporarily from 2006 to 2009 to a pace of 5 percent p.a., only to accelerate to a pace of 31 percent p.a. from 2009 to 2010. The overall rate of growth from 1990 to 2010 was 13.7 percent p.a. Since then, the number of university graduates from public institutions in Tunisia actually fell from 86 thousand per year in 2010 to 58 thousand per year in 2015, an annual rate of decline of 7.8 percent p.a.
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The growth in the number of university graduates at five times the rate of growth of the working age population has no doubt contributed to the labor market insertion problems Tunisia has experienced in recent years. Individuals with these educational qualifications have substantially higher expectations of obtaining formal jobs than their less educated counterparts. They are much more likely to remain unemployed until they can locate such jobs , and they are also likely to be very vocal about their sense of entitlement for these jobs, something that governments can only ignore at their peril. With such rapid increases in their ranks, it is a huge challenge for the demand side of the labor market to respond quickly enough to increase the number of formal job offers enough to keep up with the increase in supply.
Labor Force Participation
In the following analysis, we will use various definitions of the labor force to illustrate how changes in definition affect the labor force participation rate. The most common definition is the standard market labor force definition. This is the sum of those who are either engaged one hour or more in the reference week in activities aiming at producing a product or a service to exchange in the market and those not so engaged, but who desire to work, are available to start work within the next two weeks, and have actively searched for employment sometime in the past three months. The broad market definition would add to this group the discouraged unemployed, that is those who were not employed a single hour during the reference week, who desire to work and are available to start work within two weeks, but have not actively searched for employment in the past three months. The standard extended and broad extended labor force definitions add to the respective market definitions those who are employed in subsistence production, which is the production or processing of primary commodities for the purpose of own household consumption. Such subsistence production is not likely to be important for adult males in an economy such as Tunisia's in either urban or rural areas, or for adult females in urban areas. Because all other definitions expand on the standard market definition, that definition will produce the lowest estimate for the labor force participation rate (LFPR) among the four estimates provided. The highest estimate of LFPR will be obtained from the broad extended labor force definition.
As shown in Table 3 , the overall labor force participation rate in Tunisia according to the standard market definition was 48.3 percent in 2014.This average estimate masks a large difference in participation between men and women, with the LFPR among men 15-64 being 72.8 percent and among women 24.5 percent. At that level, female labor force participation in Tunisia is higher than average for the Arab World but is still among the lowest 20 countries in the world.
9 As a comparison, female LFPR in Egypt in 2012, and in Jordan in 2010, were 23.1 percent and 16.5 percent, respectively, when using the same definitions and methods of measurement. The relatively low female participation rates in Tunisia are somewhat surprising given the favorable institutional environment for gender equality relative to other Arab countries and given the very rapid increase in educational attainment among Tunisian women in recent years.
As shown in Table 3 , the differences in the LFPR estimates according to the various definitions are not very large in Tunisia. There is very little difference between the market and extended definitions for men, as few men participate in subsistence work. The difference for women is about 5.0 percentage points (p.p.) using the standard definition, but it goes up to about 13.5 p.p. in rural areas and only 0.8 p.p. in urban areas. The much larger difference in rural areas makes sense since the vast majority of subsistence activities are related to agriculture, animal husbandry, processing grain and dairy products and gathering firewood, all of which are much more prevalent in rural areas. Hence, one should keep in mind in what follows that the use of the market versus extended definitions is mostly relevant for women in rural areas, for whom the inclusion or exclusion of subsistence activities makes a large difference. The difference between the standard and broad market definitions is about 1.8 p.p. for men and 1.5 p.p. for women. That difference results from the discouraged unemployed (those who are not actively searching for work), who are included in the broad definition but excluded from the standard definition.
10 That difference is similar across urban and rural areas for men, but slightly larger in rural areas for women. Again, this is an indication of the difficulty that women who wish to work outside the home in rural areas face in accessing labor markets. T-tests reveal that urban-rural differences in labor force participation are statistically significant at the 5 percent level across all definitions of participation for both males and females.
Participation rates among youth (15-24) can be affected by increasing enrollment in education and particularly in higher education. As we see in Table 4 , youth LFPRs are lower than overall LFPRs, but the gender gap in participation is smaller (41.4 percent vs. 18.8 percent using the standard market definition). Differences between market and extended definitions are small for young men and women in urban areas but are somewhat larger for young men in rural areas (~2.6 p.p.) than for all men. These differences suggest that participation in subsistence work is more prevalent among male youth than among adult males in rural areas, although not as prevalent as among female youth. Conversely female youth in rural areas are less likely to participate in subsistence work compared to adult females. Differences between the broad and standard definitions are somewhat larger than for all males and females, indicating that youth are more likely to be affected by the discouraged unemployment phenomenon than their adult counterparts.
Young adults (25-29) have presumably completed their education and are unlikely to be affected by retirement, and would thus be expected to have higher participation rates than either all working age individuals or youth. As shown in Table 5 , their participation is indeed much higher (at 60.4 percent according to the standard market definition) and this difference is due to higher participation among both men and women. In fact, as we will see in Table 5 , 25-29 is the age range in which peak participation occurs for women. For this age group, there is virtually no difference between market and extended definitions for men in either urban or rural areas, since this is the age of peak market participation. This is also the case for women in this age group in urban areas. In rural areas however, about one fourth of young adult women's extended participation is in the form of subsistence work. The differences between the broad and standard definitions are also somewhat higher for this age group than for the broader working age group. The difference in LFPR between the broad and standard definition is around 3 p.p. for men and 2 p.p. for women, indicating that discouragement is a significant problem among young adults, particularly in rural areas.
In the discussion that follows we will use the standard market definition of participation because this is the definition normally used in Tunisian labor force statistics. Figure 7 compares our estimates of labor force participation using the standard market definition to the estimates obtained from the Tunisian National Survey on Population and Employment (ENPE), the official labor force survey carried out by the National Institute of Statistics (INS). While the overall estimate from TLMPS 2014 seems to be wholly in line with the trend obtained from the ENPE, our estimate of male LFPR seems a bit higher than the INS trend line and our estimate of the female LFPR as little lower. Male participation rates have been rising slowly in recent years in Tunisia, but female participation rates have been relatively flat. The slight increase in male participation is probably due to the aging of the youth bulge generation and their transition to the peak working age of 25-29. As we will see in Figure 7 , the very slight increase in female LFPRs in recent years can be almost fully attributed to increases in unemployment rather than employment.
As shown in Figure 8 , male participation rates rise sharply with age from the ages of 15 to 30 as more individuals complete their education and begin to search for employment. For males, participation over this age range goes from under 20 percent to nearly 90 percent. The increase in participation is sharper and earlier in rural areas for males, where educational attainment is not as high as in urban areas. Peak participation for males is reached at about age 40 and remains at that level until age 50 or so. After that age, retirement starts to set in, but a little earlier in urban areas than in rural areas. For females, participation rises equally fast with age in both urban and rural areas until the age of 20 and then the increase slows down considerably in rural areas and peaks at about 30 percent in the mid-20s. In urban areas female participation keeps rising with age until it peaks at about 40 percent in the late 20s. The difference in the age at which participation peaks is probably associated with the later age at marriage in urban areas, an issue we return to again in Assaad, Ghazouani, and Krafft (2016) . After peak female participation is reached in the late 20s, participation drops rapidly for women in their thirties as their domestic and reproductive work burden increases.
11 It stabilizes first for women in rural areas at just over 20 percent in the mid to late 30s. For urban women, it continues to drop with age until it falls below the average for rural areas by the mid-50s. Older rural women continue to be economically active well into their sixties whereas urban women's participation drops to very low levels.
As shown in Figure 9 , participation does not vary much with education for males but increases substantially with education for females. Male participation declines a little for those with preparatory through higher education, primarily because these groups include some males who are still in school. Participation rates remain low for long cycle university and above males in both urban and rural areas and urban short cycle graduates, which may reflect discouraged unemployment among graduates. For females, participation increases steadily with education, especially in urban areas, where every level of educational attainment is associated with a higher participation rate than the previous level. In rural areas, female participation is fairly flat at low levels of education up to the secondary level and then increases sharply for the short and especially long cycle university levels.
Employment to Population Ratios
We now move from the concept of labor force participation to employment and unemployment to highlight the separate contributions of the two components of participation. Here again, we distinguish between the market and extended definitions of employment, keeping in mind that the latter includes both market and subsistence work. 12 As shown in Table 6 , the overall employment-to-population ratio in Tunisia is 41.3 percent according to the market definition and 44.0 percent according to the extended definition. These estimates are lower than those for Egypt, where the corresponding estimates were 46.7 percent (market) and 53.2 percent (extended), but they are only a little higher than in Jordan where the estimates are 38.9 percent and 39.6 percent, respectively.
13 Extended employment rates are much higher in Tunisia in rural areas than in urban areas, reflecting the greater involvement of rural women in subsistence work.
The employment-to-population ratio for men according to either definition is around 64 percent, which means that fewer than two-thirds of men of working age in Tunisia are employed. Again this compares to 77 percent in Egypt in 2012 and 65 percent in Jordan in 2010. Male employment rates are between 2.0 and 4.9 p.p. higher in rural areas than in urban areas depending on the definition used. This difference in favor of rural areas reflects the earlier entry into, and later exit from, economic activity among rural men, a pattern that we also observed in Figure 8 . Female employment rates differ more according to the definition used, especially in rural areas, given the greater involvement of rural females in subsistence activities. Female employment rates increase by less than 1 p.p. if we include subsistence activities in urban areas, but nearly double from 16.1 percent to 29.9 percent in rural areas when subsistence activities are included. Although both are low, rural women have substantially lower market employment rates than urban women (16.1 percent vs. 20.6 percent), but substantially higher rates if subsistence activities are included. Comparing employment rates to participation rates for women, we note that only around three-quarters of participation for women consists of employment and the rest consists of unemployment.
As in the case of labor force participation, we compare our estimate of the employment-topopulation ratio according to the market definition with the trend for the same variable obtained from the quarterly ENPE carried out by INS. We find that our overall estimate is very slightly higher than the ENPE estimate, but this masks a higher estimate for males and a lower estimate for females. The ENPE trend for employment is very flat. For males, it increased very slightly from 2006 to 2010, fell in 2011, the year of the Tunisian revolution, and then recovered very slightly, but had not reached by 2013 the level it was at in 2010. For females, it was flat before the revolution, fell as a result of the revolution in 2011 and then slowly recovered since then to reach the levels it had been at in 2006. Figure 11 reproduces similar patterns for employment-to-population ratio vs. age to what was obtained for labor force participation rates (Figures A.1 ). However, a slight difference is found for males when we observe that the peak of about 90 percent is shifted slightly to the right, to the population aged 40-50 years. For females, the peaks seen in the labor force participation rates around the mid to late 20s are strongly attenuated in the employment-topopulation ratio figure, suggesting that these women are more likely to be unemployed than their older counterparts. Thus, the sharp reduction in participation observed in Figure 8 is in large part due to women dropping out of the unemployment queue due to discouragement, rather than withdrawing from employment. For rural women, in particular, employment rates are almost completely flat from age 25 to the late 40s.
Turning to employment-to-population ratios by education (Figure 12 ), employment rates are lower for more educated males. This pattern is driven by the additional time in school, high rates of unemployment and discouragement among educated men. Women's employment rates increase with education, but to a lesser extent than their labor force participation, due again to high unemployment rates.
Unemployment and Under-Employment Rates
Open unemployment, and especially youth unemployment, has been quite high in Tunisia in recent years by international standards, and is cited as one of the main grievances that led to the Tunisian revolution. With a 12.4 percent overall unemployment rate in 2014, as modeled by the ILO, Tunisia has the thirtieth highest unemployment rate among the 176 countries with data in the Key Indicators of the Labor Market database of the ILO.
14 The unemployment rate in Tunisia is more than twice the world average rate of 5.9 percent in 2014. With a youth unemployment rate of 31.8 percent in the same year, Tunisia ranks 25 th among the 176 countries and territories with non-missing data. Again, this is more than twice the world average youth unemployment rate of 14.0 percent.
We provide several estimates of the unemployment rate in Tunisia depending on the definition of unemployment and labor force used. The ILO modeled estimates appears to be closest to our standard unemployment with an extended labor force definition, which comes out to 12.7 percent (Figure 13 ). This estimate is lower than the official estimate of unemployment in Tunisia of 15.2 percent in 2014 because the official estimate uses the standard unemployment with a market labor force definition. The TLMPS 2014 estimate using that definition is slightly lower at 13.7 percent, but the official estimate is well within the 95 percent confidence interval for the TLMPS estimate (see Figure 14) . The difference of around 3 p.p. between the broad and the standard definition suggests that 3 percent of the Tunisian labor force is made up of discouraged unemployed who are no long actively searching for work but are still desiring and available for work if a job opportunity were to become available to them. The respective estimates based on the extended labor force definition are lower than those using the market labor force definition because the definition of employment is expanded to include subsistence work, which raises the denominator of the unemployment rate and slightly reduces the numerator.
As shown in Figure 13 , female unemployment rates are substantially higher than male rates in Tunisia, with a ratio of almost 2:1 if we use the standard market definition. Such a large gender gap in the unemployment rate is not uncommon in the MENA region. In fact, the gap in Tunisia is smaller than some comparator countries in MENA. The female to male ratio in Egypt in 2012 based on the same definition of unemployment was 5.6 and, in Jordan in 2010, it was 2.1.
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Figure 14 compares the unemployment rate estimates obtained from the TLMPS 2014 to the time series estimates provided by the official ENPE survey carried out by INS according to the standard market labor force definition that is used in the ENPE. The overall and male estimates are just slightly lower than the official rate for the first quarter of 2014 but follow the decreasing trend and are well within the confidence interval, while the female estimate from the TLMPS 2014 appears to be exactly in line with the trend from the ENPE estimate.
The ENPE estimates provide a clear picture of the unemployment trend in Tunisia. Overall rates were quite stable between 2006 and 2008, but this masks a slightly declining trend among men and an increasing trend among women. Female unemployment then jumps sharply upward from 2008 to 2009, and the declining trend among males stops, making the overall rate rise. These changes are likely the effect of the world financial crisis on the Tunisian economy. Stability appears to return in 2010, to be shattered by the big shock brought about by the Tunisian revolution of 2011. Overall unemployment rates jump from 13.0 percent in mid-2010 to 18.3 percent in the second quarter of 2011, a relative increase of nearly 41 percent in less than one year. Women were relatively more affected than men, with their unemployment rates increasing by 45 percent compared to 38 percent for men. Unemployment rates continued to increase during the remaining quarters of 2011, reaching a 14 The data we use was downloaded from the World Bank World Development Indicators data base which was last updated on Feb. 1, 2016 and which cites the ILO's Key Indicators of the Labor Market Database as the source (World Bank, 2016) . 15 Authors' calculations based on data from the ELMPS 2012 and the JLMPS 2010 (OAMDI, 2016b). peak of 18.9 percent in the fourth quarter. As the Tunisian economy slowly recovers from the shock of the revolution since then, unemployment rates have been declining steadily quarter over quarter since 2012, but at 15.2 percent in the first quarter of 2014, they are still substantially higher than they were just before the revolution in 2010.
The urban/rural and regional dimensions of unemployment in Tunisia are issues that garner a lot of policy attention and public concern because of the problem of lagging regions in Tunisia and differences in the economic dynamism of coastal versus inland regions (World Bank, 2014) . From an urban/rural perspective, differences in average unemployment are fairly limited, with rural unemployment being 0.5 p.p. higher than what it is in urban areas. Urban/rural differences by sex are even smaller (Figure 15 ).
Regional differences in unemployment are much larger than urban/rural differences. As expected, the inland regions have much higher unemployment rates than the more developed coastal regions. As shown in Figure 16 , unemployment is much more pronounced in the western inland regions (the North West and the Center West) than in the coastal regions of Greater Tunis, the North East, and the Center East that have long been known to be the more economically prosperous regions of the country (World Bank, 2014) . The low male unemployment rate in the South West, thus the low overall unemployment rate, can be explained by the presence of phosphate mining, which is concentrated in this region. This sparsely populated region is also home to the Oasis of Tozeur, which is the center of Saharan tourism in Tunisia (Muller & Bibi, 2010) . Since neither Saharan tourism nor phosphate mining are likely to provide substantial opportunities for educated women, the female unemployment rate in this South West region is nearly as high as that of other inland regions, such as the North West. The ratio of female to male unemployment rates in the South West is a staggering 10:1. Other regions with large gender gaps in unemployment also include the other two inland regions of Center West and North West and the South East region. This underscores the relative inability of educated women compared to educated men to move to regions where the employment opportunities are and thus become trapped in lagging region labor markets.
Figure 17 strongly suggests that unemployment in Tunisia is a labor market insertion phenomenon involving young new entrants to the labor market. For males, the unemployment rate is the highest for the age group 20-30 years reflecting the high levels of youth unemployment. Beyond the age of 30, male unemployment rates drop rapidly, reaching very low levels by age 40. As discussed above few differences emerge between urban and rural males. For females, unemployment rates are very high for the very young in rural areas and increase rapidly in urban areas to reach a maximum at the typical labor market entry ages of 20-24.
An examination of unemployment patterns by educational attainment confirms that unemployment in Tunisia is, for the most part, a problem that involves relatively more educated workers searching for formal jobs. The expansion of higher education in Tunisia has dramatically increased the ranks of new entrants with short and long cycle university educational attainment. As seen in Figure 18 , these are the groups that are experiencing the highest unemployment rates (except short cycle males in urban areas). Higher education graduates in rural areas have substantially higher unemployment rates than their urban counterparts, further confirming that unemployment in rural and lagging regions is a problem of educated young people having difficulty finding jobs in their home regions that are compatible with their educational qualifications. Rural females with a short-cycle university education have an unemployment rate of close to 80 percent! The rate for long-cycle rural female university graduates is only slightly lower at almost 60 percent. With their more limited geographical mobility, these female graduates appear to be truly trapped in local labor markets with few prospects for any kind of employment that meets their educational qualifications.
Besides open unemployment, which primarily affects educated workers who are seeking formal jobs, another measure of underutilization of labor is visible under-employment. Visible under-employment is defined as working less than full time (40 hours per week) for lack of employment opportunities. While open unemployment in Tunisia and in much of the MENA region generally affects more educated, and thus somewhat more privileged, individuals seeking formal employment for the first time, underemployment is likely to affect much more vulnerable individuals whose work is precarious and irregular. As shown in Figure 19 , under-employment, as defined above, affects about 4.4 percent of the labor force in Tunisia, with the rate being higher in rural areas (7.0 percent) than in urban areas (3.2 percent). We can also see that under-employment is higher for females than for males.
Conclusions
We have reviewed in this paper the most important demographic and educational developments that have shaped the evolution of labor supply in Tunisia in recent decades and the ensuing labor absorption challenges than accompanied these trends. The most important demographic development is the slowing growth of the working age population and the aging of the youth bulge generation into young adulthood and therefore past the ages of labor market entry. The reduced labor supply pressures made possible by these demographic developments were counteracted by dramatic changes in the educational composition of the labor force that brought about labor market insertion challenges of their own. The very rapid growth of higher education graduates (both short and long cycle), in particular, has strained the ability of the Tunisian labor market to absorb these graduates. The ranks of these graduates have been growing at a staggering rate of 12.5 percent p.a. from 1994 to 2010, more than five times the rate of growth of the working age population. Although the number of graduates has been falling since 2010, the backlog of graduates seeking jobs is still large.
The problem of labor market insertion among graduates is not evenly distributed by sex and across regions. The problem appears to be particularly acute for women, whose ranks among graduates have been growing at an even faster rate than among men, and for residents of lagging inland regions such as the North West and the Center West. Residents of rural areas, in general, are also finding it more difficult to find employment commensurate with their educational qualifications. The greater difficulties experienced by educated women in labor market insertion are not just because their ranks are increasing more rapidly than those of men, but also to the fact that they are less geographically mobile than men. Despite the difficulties that migration poses, young men do have the option to move to the more economically dynamic regions of Tunisia to find work, or even to migrate abroad. That option is not as readily available to young women seeking to capitalize on their newly acquired educational credentials. They are therefore more likely to be trapped in local labor markets that simply do not provide the employment opportunities that correspond to their education.
The demographics in Tunisia point to some aspects of labor supply that will be important factors in the country's medium and long-term economic outlook. The slowdown of population growth will substantially reduce medium-term labor supply pressures as the current youth generation is absorbed into the labor market. In the long run, the echo of the youth bulge will increase labor supply pressures once again. Over time, the compositional shift in labor supply will continue, with the labor force becoming increasingly educated. Although the rapid increase in higher education graduates of the 2000s has reversed, the labor force will nonetheless continue to shift towards higher levels of education. As in much of the region, a long-term challenge for Tunisia's economy will be ensuring that labor demand matches labor supply, in particular, that growth in the demand for educated labor matches growth in the supply of educated labor. 1994-2004 2004-2014 1994-2004 2004-2014 1994-2004 2004-2014 1994-2004 2004-2014 1994-2004 
